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CHAPTER I 
 
 
 
INTRODUCTION 
 
 
 
1.1 INTRODUCTION 
 
Mathematical models have been developed to resolve many problems for 
water profile evaluation. A mathematical model consists of a set of differential 
equations that are known to govern the flow of surface water. Usually, the 
assumptions necessary to solve a mathematical model analytical are fairly restrictive. 
To deal with more realistic situations, it is usually necessary to solve the 
mathematical model approximately using numerical technique.   
Hydraulic structures such as weir in urban stormwater drainage can be use as 
detention facilities for reducing flow peak in the channel. Thus can reduce the 
frequency and extent of downstream flooding. This facility can also be categorised as 
on-line storage which is a facility that intercepts flow directly within a conveyances 
system. On-line storage occasionally is provided as an on-site facility, though it is 
more often a community or regional facility (Department of Irrigation and Drainage, 
2000). 
Weir is one of the applications of hydraulic structures in river. Some weirs 
have sluice gates or orifices which release water at a level below the top of the weir. 
Jabatan Bekalan Air (JBA) commonly used a weir to raise the level of a small river 
or stream for water supply. Department of Irrigation and Drainage (DID) normally 
used a weir to measure river water level. The channel of river traditionally as a 
conveyance but its also can use as a temporary storage. The detain conveyance 
 2
concept which is the system use to optimise storage in river channel using hydraulic 
structures such as weir to decrease flow and water level .     
 
Rivers are valuable natural resources for human life, environment and 
national development. There are 150 river systems in this country with 100 of them 
in the     Peninsula Malaysia and 50 in Sabah & Sarawak. These river systems consist 
of 1800 rivers with a total length of 38,000 km. River conservancy is one of the 
responsibility of DID since its inception in the year 1932.  After the 1971 major 
flood in the country, DID was given the task to carry out flood mitigation programs.  
One of the challenge of this department is problem of many river at downstream in 
this country is not capable to cater the flow. So, one of the solution for this problem 
is to construct hydraulic structures to control the flow in river channel. 
 
 
 
1.2 PROBLEM STATEMENT 
 
Land acquisition for the construction detention or retention ponds is not 
practical because of  the increase of land prices in urban area. The method on this 
hydraulic structures system (weir and orifices) is to maximized storage in the channel 
so that it can detain flow temporarily. But it may have risks such as backwater, trap 
of rubbish and sedimentation. The proper design of weir and orifices system is 
required to avoid the problem mentioned above. The design also must consider 
maximum overflow, number of orifices and efficiency to reduce depth of flow in 
order to come up with the optimum design.     
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1.3 IMPORTANT OF THE STUDY 
 
 
 For most of this century, open-channel flow and other hydraulic calculation is 
based on 1-D flow approximations. Although 1-D solutions provide accurate analysis 
of many problems, the assumptions upon which are based is often strained, therefore 
the reliability of the solution is compromised. However, 2-D approximation of flow 
in a horizontal plane often yields solutions of sufficient detail for highly complex 
hydrodynamic problems. Two dimensional depth average flow solutions have been 
found to provide excellent descriptions of flow in open channels and flood plains 
where topography has created unusual flow pattern that are difficult to evaluate using 
1D flow approximations such as flow at hydraulic structures. 
 
 
 
1.4 OBJECTIVES OF THE STUDY 
 
The objectives of the study are as follows: 
 
a) To study an effectiveness of hydraulic structures for flood quantity control. 
b) To evaluate flow characteristics for weir and orifices system in open channel. 
 
 
 
1.5 SCOPE OF STUDY 
 
 
To achieve the above objective, this study will focus on: 
 
a) Sungai Plentong, Taman Pelangi Indah, Johor Bahru. (see Figure 1.1). The 
location of Sungai Plentong catchment is within Taman Pelangi Indah with 
minimum elevation of 39.6m above mean sea level. It is just 16 km from the 
city Johor Bahru centre, along Jalan Tebrau. The site is also near to Pasir 
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Gudang Highway and North South Highway and is located in the area 
upstream Sungai Plentong (see Figure 1.2).  The study will involve weir and 
orifices system. The study will concentrate on one weir at the downstream 
area. The weir was constructed in 2001.  All three weirs were constructed in 
same channel (see Figure 1.3). The catchment area involved is about 0.52 
km2.  The size of existing monsoon drain is 11 m width and 3.3 m heights 
(see Figure 1.4). The maximum flow capacity for this channel is 240 m3/s and 
the estimate flow rate base on 100 years ARI from catchments area is about 
23.4 m3/s. 
 
b) The software used to simulate surface water profile is FESWMS Fst2dh 
(numerical model for hydraulic structures) integrated in Surface Water 
Modelling System (SMS). 
 
c) Field Work- involved data collection such as flow rate, river water level, river 
condition and topography 
 
 
 
Figure 1.1: The Location of Study Area 
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Figure 1.2: Location of Site Area at Upstream Sungai Plentong 
 
 
 
Figure 1.3: Location of Weir in Upstream Sungai Plentong  
 
 
Figure 1.4: Detail of Weir Structures 
 
  
